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Chapter 5

Air Toxics

Background
Hazardous air pollutants (HAPs), com-
monly referred to as air toxics or toxic
air pollutants, are pollutants that cause,
or may cause, adverse health effects or
ecosystem damage.  The CAA lists 188
pollutants or chemical groups as haz-
ardous air pollutants in section 112
(b)(1) and targets sources emitting
them for regulation.1  Examples of air
toxics include heavy metals like mer-
cury and chromium; organic chemicals
like benzene, 1,3-butadiene, perchloroet-
hylene (PERC), dioxins, and polycyclic
organic matter (POM); and pesticides
such as chlordane and toxaphene.

HAPs are emitted from literally
thousands of sources including station-
ary (large industrial facilities such as
utilities and smaller, area sources like
neighborhood dry cleaners) as well as
mobile sources (automobiles).  Adverse
effects to human health and the envi-
ronment due to HAPs can result from
exposure to air toxics from individual
facilities, exposure to mixtures of pol-
lutants found in urban settings, or ex-
posure to pollutants emitted from
distant sources that are transported
through the atmosphere over regional,
national or even global air sheds.  Ex-
posures to HAPs can be either short-
term or long-term in nature.  In some
cases, effects can be seen immediately,
such as those rare instances in which
there is a catastrophic release of a lethal
pollutant, or when a respiratory irritant

is regularly released in sufficient levels
to cause immediate effects.  In other
cases, the resulting effects may be expe-
rienced from long-term exposure (e.g.,
from mercury), over a period of several
months or years.

In addition to breathing air contami-
nated with air toxics, people can also be
exposed to some HAPs through other,
less direct pathways such as through
the ingestion of food from contami-
nated waters.  Some air toxics bio-accu-
mulate in body tissues, resulting in
predators building up large concentra-
tions from consuming contaminated
prey, thereby magnifying up the food
chain (i.e., each level accumulates the
toxics and passes the burden along to
the next level of the food web.)  Pres-
ently, over 2,100 U.S. water bodies are
currently under fish consumption advi-
sories, representing approximately 15
percent of the nation’s total lake acre-
age, and 5 percent of the nation’s river
miles.  In addition, the Great Lakes and
a large portion of the U.S. coastal areas
are also under fish consumption advi-
sories.  Mercury, polychlorinated bi-
phenyls (PCBs), chlordane, dioxins,
and dichlorodiphenyltrichloroethane
(DDT) and its degradation products:
dichlorodiphenyldichloroethylene
(DDE) and dichlorodiphenyldichloro-
ethane (DDD), were responsible for al-
most 95 percent of all fish consumption
advisories in effect in 1996.2

Health and Ecological Effects
Compared to information for the crite-
ria pollutants previously described in
other chapters, the information con-
cerning potential health effects of the
HAPs (and their ambient concentra-
tions) is relatively incomplete.  Most of
the information on potential health ef-
fects of these pollutants is derived from
experimental animal data.  Enough
evidence exists, however, to conclude
that air toxics may pose a risk of harm-
ful effects to public health and the en-
vironment.  Potential health effects
resulting from exposure to HAPs in-
clude leukemia and other cancers; re-
productive and developmental effects
such as impaired development in new-
borns  and young children, inability to
complete a pregnancy and decreased
fertility; and damage to the pulmonary
system.  Of the 188 HAPs referenced
previously, almost 60 percent are clas-
sified by EPA as known, probable or
possible carcinogens. Nearly 30 percent
of the HAPs have some evidence of  re-
productive or developmental effects
(mostly in experimental animal data);
about 13 percent are suspected endo-
crine disruptors; and approximately 60
percent may effect the central nervous
system (CNS) and/or create other ad-
verse effects such as irritation of the
lungs.  The extent to which these effects
actually occur in the population de-
pends on a number of factors, includ-
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ing the level and duration of the expo-
sure to the pollutant(s).

Toxic air pollutants can have a num-
ber of environmental impacts in addi-
tion to the threats they pose to human
health. Animals, like humans, may ex-
perience health problems if they
breathe sufficient concentrations of
HAPs over time. Little quantitative in-
formation currently exists, however,
describing the nature and scope of the
effects of air toxics on non-human spe-
cies.  One of the more documented eco-
logical  concerns associated with toxic
air pollutants is the potential for some
to damage aquatic ecosystems.  In
some cases, deposited air pollutants
can be significant contributors to over-
all pollutant loadings entering water
bodies.  For the Great Lakes, interna-
tional workshops have examined the
importance of deposition of air toxics,
relative to other loadings.  While data
are  presently insufficient for quantita-
tive estimates comparing air deposition
and other loading pathways (especially
for persistent chemicals which con-
tinue to move among air, water, and
sediments), deposition of air toxics to
the Great Lakes is considered poten-
tially significant and continues to be
investigated under a binational moni-
toring network.3  A number of studies
suggest that deposited air toxics con-
tribute to deleterious effects such as
birth defects, reproductive failures,
developmental disorders, disease, and
premature death in fish and wildlife
species native to the Great Lakes.  Per-
sistent air toxics are of particular con-
cern in these aquatic ecosystems, as
levels bio-accumulate in animals at the
top of the food chain resulting in expo-
sure many times higher than that indi-
cated from the water or air.

Figure 5-1. Total national HAP emissions by source type, 1993.
(tons per year).

Figure 5-2. HAP emissions by state, 1993 (tons/year).
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Table 5-1. Top 20 Sources of 1993 Toxic Emissions of Hazardous Air Pollutants

Rank Source Category Emissions(tpy) Major HAPs
by mass/category

 1. Mobile Sources: On-Road Vehicles 1,389,111 Acetaldehyde, Benzene,
1,3-Butadiene, Formaldehyde,
Toluene, Xylenes

 2. Consumer & Commercial Product Solvent Use 414,096 Methanol, Methyl chloroform, Toluene,
Xylenes

 3. Open burning: Forests and Wildfires 207,663 Acetaldehyde, Acrolein, Benzene,
1,3-Butadiene, Formaldehyde,
Toluene, Xylenes4

 4. Glycol Dehydrators (Oil and Gas Production) 206,065 Benzene, Toluene, Xylenes

 5. Mobile Sources: Non-Road Vehicles & Equip. 145,866 Acetaldehyde, Benzene,
1,3-Butadiene, Formaldehyde

 6. Open Burning: Prescribed Burnings 134,149 Acetaldehyde, Acrolein, Benzene,
Formaldehyde4

 7. Residential Boilers: Wood/Wood Residue 98,646 Acetaldehyde, Benzene, POM
Combustion5

 8. Dry Cleaning: Perchloroethylene 95,700 Perchloroethylene

 9. Organic Chemical Manufacturing 91,419 Benzene, Ethylene glycol, Hydrogen
chloride, Methanol, Methyl chloride,
Toluene

10. Pulp and Paper Production 88,579 Acetaldehyde, Benzene, Carbon
tetrachloride, Formaldehyde,
Hydrochloric acid, Methanol,
Methylene chloride

11. Halogenate Solvent Cleaning (Degreasing) 61,374 Methyl chloroform, Methylene
chloride, Perchloroethylene, Trichlo-
roethylene

12. Primary Nonferrous Metals Production 37,980 Chlorine, Hydrogen chloride, Metals

13. Cellulosic Man-Made Fibers 37,605 Carbon disulfide, Hydrogen chloride

14. Petroleum Refining (All Processes) 27,115 Benzene, Hydrochloric acid, Toluene,
Xylenes

15. Municipal Waste Combustion 24,777 Formaldehyde, Hydrogen chloride,
Manganese, Mercury, Lead

16. Motor Vehicles (Surface Coating) 23,081 Methyl chloroform, Toluene, Xylenes

17. Gasoline Distribution Stage II 21,512 Benzene, Glycol ethers, Naphthalene,
Toluene

18. Utility Boilers: Coal Combustion 21,404 Hydrogen fluoride, Manganese,
Methylene chloride, Selenium6

19. Plastics Materials and Resins Manufacturing 20,830 Methanol, Methylene chloride,
Styrene, Vinyl acetate

20. Flexible Polyurethane Foam Production 19,550 Methylene chloride

Emissions Data
There are approximately 3.7 million
tons of air toxics released to the air each
year according to OAQPS’ NTI. Air
toxics are emitted from all types of
manmade sources, including large in-
dustrial sources, small stationary
sources, and mobile sources.  As shown

As part of the characterization of
sources of HAPs nationwide, a listing
of the sources emitting the greatest
quantities of HAPs is presented in
Table 5-1 for the 1993 inventory.  These
sources do not necessarily represent
those which pose greatest risk.  HAP
emissions are not equivalent to risks
posed by exposure to these compounds
because some of the HAPs are more
toxic than others, and actual exposures
will vary by site-specific conditions
such as stack height, topography,  wind
speed and direction, and receptor loca-
tion.  The data in Table 5-1, however, do
provide an indication of the variety of
sources and HAPs which are emitted
from such sources in relatively large
quantities.

Table 5-1 also shows the major con-
tributing HAPs for each of the top 20
source categories. The 20 sources listed
in Table 5-1 accounted for 87 percent of
total emissions of the 188 HAPs for the
year 1993.  The first two source catego-
ries, on-road motor vehicles (a mobile
source category)  and consumer/com-
mercial solvent use (an area source cat-
egory) account for approximately 47
percent of the 188 HAPs emitted annu-
ally.  Figure 5-2 is presented to illustrate
the geographic distribution of emis-
sions of HAPs by mass.  This figure
shows total emissions of HAPs for each
state and does not necessarily imply
relative health risk by exposure to
HAPs by state.  The categorization of
pollutant emissions as high, medium,
and low provides a rough sense of the
distribution of emissions.  In addition,
some states may show relatively high
emissions as a result of very large emis-
sions from a few facilities or show rela-
tively large emissions as a result from
many very small point sources.

The NTI, which is currently being
updated, includes emissions informa-
tion for 188 HAPs from 913 point-,

in Figure 5-1, the NTI estimates of the
area source (sources of HAPs emitting
less than 10 tons per year of an indi-
vidual HAP or 25 tons per year of ag-
gregate emissions of HAPs each) and
mobile source contributions to the na-
tional emissions of HAPs are approxi-
mately 35 and 41 percent respectively.
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area-, and mobile-source categories.
TRI data were used as the foundation
of this inventory. The TRI data, how-
ever, are significantly limited in several
key aspects as a tool for comprehen-
sively characterizing the scope of the
air toxics issue.  For example, TRI does
not include estimates of air toxics emis-
sions from mobile and area sources.7

The NTI suggests that the TRI data
alone represent less than half of the to-
tal emissions from the point source cat-
egory.  Therefore, the NTI has
incorporated other data to create a
more complete inventory.

Data from OAQPS studies, such as
the Mercury Report,8  and 112c(6) and
112(k) inventory reports, and data col-
lected during development of Maxi-
mum Achievable Control Technology
(MACT) Standards under section
112(d), supplement the TRI data in the
NTI.  In addition, state and local data
such as the California Air Resource
Board’s (CARB) Hot Spots Inventory,
Houston Inventory, and the Arizona
HAP Study were incorporated in the
1993 NTI.  The use of non-TRI data
from other sources is particularly im-
portant for providing estimates of area-
and mobile-source contributions to to-
tal HAP emissions.  Note that develop-
ment of the NTI is continuing and that
additional information concerning
emissions from sources regulated un-
der the MACT program will be added,
as well as additional state and local emis-
sions data submitted as part of Title V
operating permit surveys of the Act.

Ambient Air Quality Data
Presently, there is no national ambient
air quality monitoring network de-
signed to perform routine measure-
ments of air toxics levels.  Therefore,
ambient data for individual air toxic
pollutants is limited (both spatially and
temporally) in comparison to the data

Table 5-2. Summary of Changes in Mean Concentration for HAPs Measured as a Part
of the PAMS Program (24-hour measurements), 1994–1996*

1994 to 1995 1995 to 1996
HAP #  Sites # Up # Down #  Sites # Up # Down

Acetaldehyde 0 n/a n/a 2 0 0

Benzene 7 0 4 5 1 2

Ethyl benzene 8 0 2 5 0 2

Formaldehyde 0 n/a n/a 2 0 0

Hexane 5 2 0 4 0 0

Toluene 8 0 5 5 0 1

Styrene 7 0 1 5 1 2

m/p-Xylene 8 0 4 5 0 0

o-Xylene 7 0 1 5 0 1

2,2,4-Trimethylpentane 4 1 1 5 0 3

* Note that the terms “#Up” and “#Down” refer to the number of sites in which the change in
annual mean concentration between 1994 and 1995, or 1995 and 1996, is a statistically signifi-
cantly increase or decrease.  The total number of sites (# sites) may not necessarily equal the
sum of the corresponding “#Up” and “#Down” categories.

Table 5-3. Comparison of Loading Estimates for the Great Lakes

Chemical Year Superior Michigan Huron Erie Ontario
(kg/yr) (kg/yr) (kg/yr) (kg/yr) (kg/yr)

PCBs (wet/dry) 1988 550 400 400 180 140
1992 160 110 110 53 42
1994 85 69 180 37 64

DDT (wet/dry) 1988 90 64 65 33 26
1992 34 25 25 12 10
1994 17 32 37 46 16

B(a)P 1988 69 180 180 81 62
1992 120 84 84 39 31
1994 200 250 na 240 120

Pb (wet/dry) 1988 230,000 540,000 400,000 230,000 220,000
1992 67,000 26,000 10,000 97,000 48,000
1994 51,000 72,000 100,000 65,000 45,000

available from the long-term, nation-
wide monitoring for the six criteria
pollutants. EPA has several efforts un-
derway which, although less optimal
than a comprehensive and routine
HAPs network, will provide some in-
formation useful to assessing the toxics
issue.

The Agency’s PAMS collect data on
concentrations of ozone and its precur-
sors in 21 areas across the nation clas-
sified as serious, severe or extreme
nonattainment areas for ozone.  Be-

cause several ozone precursors are also
air toxics, ambient data collected from
PAMS sites can be used for limited
evaluations of toxics problems in se-
lected urban areas as well as assess-
ment of the tropospheric ozone
formation.  Despite some limitations,
the PAMS sites will provide consistent,
long-term measurements of selected
toxics in major metropolitan areas. The
PAMS program requires routine mea-
surement of 10 HAPs:  acetaldehyde,
benzene, ethyl benzene, formaldehyde,
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hexane, styrene, toluene, m/p-xylene,
o-xylene and 2,2,4-trimethlypentane.

Preliminary analysis of measure-
ments of selected HAPs in PAMS areas
indicate that concentrations of certain
toxic VOCs in those areas appear to be
declining.  Table 5-2 shows 2-year com-
parisons for 24-hour measurements for
nine air toxics measured at PAMS sites
for the periods 1994–1995 and 1995–
1996.9 The only pollutant with more
sites significantly increasing (at the
5-percent level) than those significantly
decreasing (at the 5-percent level) for
either time period, is hexane between
1994 and 1995.  For a more detailed dis-
cussion of the PAMS program, see
Chapter 4 of this report.

In addition to the PAMS program,
EPA continues to administer and sup-
port voluntary programs through
which states may collect ambient air
quality measurements for suites of tox-
ics. These programs include the Urban
Air Toxics Monitoring Program
(UATMP), as well as the Non-Methane
Organic Compound (NMOC) and Speci-
ated Non-Methane Organic Compound
(SNMOC) monitoring programs.  The
UATMP is the “participatory” program
dedicated to toxics monitoring which
involves measurements of 37 VOCs
and 13 carbonyl compounds.10  In the
current programs, five states are par-
ticipating and operating 15 ambient
measurement sites for toxics.11

Further, the Integrated Atmospheric
Deposition Network (IADN), a joint
U.S./Canada measurement program,
was initiated in 1990 to assess the rela-
tive importance of atmospheric deposi-
tion to the Great Lakes, and to provide
information about sources of these pol-
lutants.12  The network consists of mas-
ter (research-grade) stations on each
lake, with additional satellite stations.
There are two master stations in
Canada and three in the United States

that were chosen to be representative of
regional deposition patterns.  In addi-
tion to precipitation rates, temperature,
relative humidity, wind speed and di-
rection, and solar radiation collected at
each site, concentrations of target
chemicals are measured in rain and
snow (wet deposition), airborne par-
ticles (dry deposition), and airborne
organic vapors.13

The results of a comparison of depo-
sition estimates from studies per-
formed in 1988, 1992, and 1994 are
presented in Table 5-3.  Since the earlier
estimates were based on sparse and
uncertain data, these results are diffi-
cult to interpret definitively.  The most
consistent trend, however, is the reduc-
tion in 1994 lead deposition versus
1988 values for all the lakes, which is
not surprising given the ban of leaded
gas in the United States.  Estimates of
wet and dry deposition of PCBs to the
lakes for 1994 show a decline com-
pared to past estimates.14  In addition,
measurements of ambient air quality
levels of PCBs at surface sites near Lake
Superior appear to have remained con-
stant over time compared to ambient
levels near Lakes Erie and Michigan
which have indeed declined.  These
downward trends in ambient air qual-
ity concentrations support estimations
of an atmospheric half-life for PCBs of
approximately six years which corre-
sponds well to PCB half-lives seen in
other environmental media.15  The
loading of one of the most toxic poly-
nuclear aromatic hydrocarbons (PAH)
yet characterized, benzo(a)pyrene
(B(a)P), to the lakes seems to have in-
creased;  however, this is probably due to
an underestimation of B(a)P in the 1992
studies.16  Finally, the 1994 results show
that DDT wet and dry deposition de-
clined between 1988 and 1992, but rose
slightly for all lakes except Superior in
1994.17

Concurrent with these monitoring
efforts, EPA has recently initiated a pro-
gram to identify, compile and cata-
logue all previously collected
monitoring data for air toxics which is
not now centrally archived.  This effort
is focusing presently on the compila-
tion of measurements previously made
by state and local agencies.  These data
will contribute to the development of
an expanded and enhanced informa-
tion infrastructure for air toxics.18  All
data completed as a result of this effort
will be made universally accessible to
all interested programs and analysts.

In addition, the Agency is also spon-
soring a related project to develop en-
vironmental indicators based on air
quality monitoring data, emissions
data, modeling data, and administra-
tive/programmatic data that can effec-
tively demonstrate the extent and
severity of the air toxics problem, and
any progress made toward solving it in
future years through regulatory or vol-
untary programs.  Indicators will be
included that consider population ex-
posure and health risk, as well as am-
bient concentrations and emissions.
Such indicators will be used to make
geographic comparisons and assess
temporal trends in subsequent trends
reports.19

Air To xics Control
Program
The Regulatory Response
In 1990, Congress amended section 112
of the CAA by adding a new approach
to the regulation of HAPs.  This new
approach first requires the develop-
ment of technology-based emissions
standards for the major sources of the
188 HAPs under section 112(d). The
overall approach is to use available
control technologies or changes in
work practice to get emission reduc-
tions for as many of the listed HAPs as
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possible, regardless of the HAP’s inher-
ent toxicity and potential risk.  This
technology-based standards program
is commonly referred to as the MACT
program.  Although there is no health
test in this phase, it is intended that ef-
fective MACT standards will reduce a
majority of the HAP emissions and po-
tential risks.  Under Section 112(d)(6), the
MACT standards are subject to periodic
review and potential revision.

In addition, the CAAA calls for an
evaluation of the health and environ-
mental risks remaining after tech-
nology-based standards have been set
(i.e., residual risks) and requires more
stringent regulation if certain risk crite-
ria are not met.  Specifically, its focus is
to achieve a level of protection that pro-
vides the public health with an “ample
margin of safety” while also ensuring
that residual emissions do not result in
“adverse environmental effects.”

Under the Urban Area Source Pro-
gram, EPA is identifying at least 30
HAPs that are of particular concern
when emitted in urban areas, espe-
cially from area sources.  EPA currently
is developing a plan to reduce emis-
sions of such chemicals by regulating
sources that account for 90 percent of
the emissions and to reduce cancer in-
cidence by 75 percent.

The CAAA also require EPA to con-
duct specific studies to evaluate other
potential human health and ecological
problems and to determine if regula-
tion is necessary. The Agency is cur-
rently conducting studies of the
atmospheric deposition to the Great
Lakes and coastal waters,20 the electric
utility industry, and mercury.  Updates
for these studies are highlighted at the
end of this chapter.  EPA also is re-
quired under section 112(c)(6) of the
CAA to identify sources of seven spe-
cific pollutants and to regulate sources

accounting for 90 percent of the emis-
sions of each.21

The air toxics program and the
NAAQS program complement each
other.  Many air toxics are emitted in
the form of particles or as VOCs which
can be ozone precursors.  Control ef-
forts to meet the NAAQS for ozone and
PM10 also reduce air toxic emissions.
Furthermore, as air pollution control
strategies for automobiles become
more stringent, air toxic emissions from
vehicles also are reduced.  Require-
ments under the air toxics program can
also significantly reduce emissions of
some of the six NAAQS pollutants.  For
example, EPA’s final air toxics rule for
organic chemical manufacturing is ex-
pected to reduce VOC emissions by
nearly 1 million tons annually.

The CAA recognizes that not all
problems are national problems or
have a single solution.  National emis-
sion standards must be promulgated to
decrease the emissions of as many
HAPs as possible from major sources,
but authority is also provided to look at
smaller scale problems such as the ur-
ban environment or the deposition to

water bodies in order to address spe-
cific concerns.  The Act also recognizes
the need to focus or rank efforts to meet
specific needs, such as a concern for a
class of toxic and persistent HAPs.
There are mechanisms for increasing
partnerships among EPA, states, and
local programs in order to address
problems specific to these regional and
local environments.

Air To xics Regulation and
Implementation Status
The CAA greatly expanded the number
of industries affected by national air
toxic emissions controls.  Large indus-
trial complexes (major sources) such as
chemical plants, oil refineries, marine
tank vessel loading, aerospace manu-
facturers, steel mills, and a number of
surface coating operations are some of
the industries being controlled for toxic
air pollution. Where warranted,
smaller sources (area sources) of toxic
air pollution such as dry cleaning op-
erations, solvent cleaning, commercial
sterilizers, secondary lead smelters,
and chrome plating also are affected.
EPA estimates that over the next 10

Figure 5-3. MACT source categories.
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years the air toxics program will reduce
emissions by 1.5 million tons per year.22

The emissions reductions are begin-
ning to be realized for many industries.
As many as 16 major- and eight area-
source categories have begun to take
some action toward complying with
the controls required by the 2- and 4-
year regulations.  The extent of this
compliance depends on the require-
ments of the regulations and actions
taken by the industries to meet these
requirements.

Emissions Reductions
Through the MACT
Program
The regulation of air toxics emissions
through the process outlined in section
112 of the CAA, referred to as MACT
regulations, is beginning to achieve sig-
nificant emissions reductions of HAPs
as well as criteria pollutants. As Figure
5-3 shows, as of September 1997 MACT
standards have been promulgated for
48 source categories, representing all
MACT standards in the 2- and 4-year
groups plus one standard in the 7-year
group.  Sources are required to comply
with these standards within three years
of the effective date of the regulation,
with some exceptions. Just recently to
comply with section 112(s), EPA re-
leased a report to Congress describing
the status of the HAP program under
the CAA.  EPA estimates that the 2- and
4-year standards will reduce HAP
emissions by approximately 980,000
tons/year when fully implemented.22

Concurrent control of particulate mat-
ter and VOC as ozone precursors by
MACT standards, is estimated to re-
duce approximately 1,810,000 tons per
year in combined emissions, a reduc-
tion that would not have occurred
through other more conventional regu-
latory programs for these specific pol-
lutants.

In addition, EPA has promulgated
regulations on municipal waste com-
bustors and hospital/medical/infec-
tious waste incinerators under section
129 of the CAA which will significantly
reduce emissions of the listed section
129 pollutants from these sources.
These pollutants include particulate
matter, sulfur dioxide, hydrogen chlo-
ride, oxides of nitrogen, carbon monox-
ide, lead, mercury, dioxins and
dibenzofurans.  For example, mercury
emissions from municipal waste com-
bustors are estimated to be reduced in
the year 2000 by about 98 percent from
1990 levels. Mercury emissions from
hospital/medical/infectious waste in-
cinerators are estimated to be reduced
by 93–95 percent, from 1995 levels,
when the regulations become fully ef-
fective.

Residual Risk
To determine whether “post-MACT”
risks are acceptable, Congress added a
human health risk and adverse envi-
ronmental effects-based “needs test” in
the second regulatory phase.  In this
phase, referred to as “residual risk”
standard setting, EPA is required to
promulgate additional standards for
those source categories that are emit-
ting HAPs at levels that present an un-
acceptable risk to the public or the
environment.  Congress directed that
such residual risk standards should
“provide an ample margin of safety to
protect public health.” Non-cancer hu-
man health risks and adverse environ-
mental effects will also be considered in
setting residual risk standards.  Using
a risk management framework, EPA
will determine whether technology-
based emission standards sufficiently
protect human health.

EPAis required by section 112(f)(1)of
the Act to provide a report to Congress
describing the methodology of ap-

proaches assessing these residual risks,
the public health significance of any re-
maining risks, and technical and eco-
nomic issues associated with
controlling the risks. The report is cur-
rently scheduled for publication in
1999.

Special Studies/Programs
As mentioned previously, the CAA re-
quires EPA to conduct special studies to
assess the magnitude and effects of air
toxics focusing on specific sources, re-
ceptors, and pollutants.  Summaries of
the main efforts follow.

The Great Waters Program
Section 112(m) of the CAA requires the
Agency to study and report to Con-
gress every two years on the extent of
atmospheric deposition of HAPs and
other pollutants to the Great Lakes, the
Chesapeake Bay, Lake Champlain, and
coastal waters, and the need for new
regulations to protect these water bod-
ies.  The pollutants of concern to this
effort include nitrogen compounds,
mercury, and pesticides in addition to
other persistent, bioaccumulating
HAPs. This program coordinates with
extensive research programs to provide
new understanding of the complicated
issue of atmospheric deposition of air
pollution to water bodies.  New scien-
tific findings will be incorporated into
each required biennial report to Con-
gress and appropriate regulatory rec-
ommendations will be made based on
those findings. This statute provides
the authority to introduce new regula-
tions or influence those under develop-
ment in order to prevent adverse effects
from these pollutants to human health
and the environment.

The Mercury Study
The Mercury Study is a comprehensive
study of mercury emissions from an-
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thropogenic sources in the United
States, an assessment of the public
health and ecological effects of such
emissions, an analysis of technologies
to control mercury emissions, and the
costs of such control.  The study is man-
dated by section 112(n)(1)(B) of the
CAA because mercury is, as an ele-
ment, eternally persistent as well as
being bioaccumulative and the cause of
fish consumption advisories in more
than 39 states.  A number of observa-
tions can be made regarding trends in
mercury use and emissions.  The over-
all use of mercury by industrial and
manufacturing source categories has
significantly declined.  Industrial use of
mercury declined by nearly 75 percent
between 1988 and 1995.  Much of this
decline can be attributed to the elimi-
nation of mercury as a paint additive
and the phase-out of mercury in house-
hold batteries.  Reducing mercury in
manufactured products is important
because emissions of mercury are most
likely to occur when these products are
broken or discarded.  Based on trends
in mercury use, EPA predicts that
manufacturing use of mercury will
continue to decline.  Chlorine produc-
tion from mercury cell chlor-alkali
plants will continue to account for most
of the use in, and emissions from, the
manufacturing sector.  This industry
has pledged, however, to voluntarily
reduce mercury use by 50 percent by
2006.  Secondary production of mer-
cury may increase as more recycling fa-
cilities begin operations to recover
mercury from discarded products and
wastes.  A significant decrease will oc-
cur in mercury emissions from munici-
pal waste combustors and medical
waste incinerators when the final regu-
lations promulgated by EPA for these
source categories are fully imple-
mented.  Emissions from both catego-
ries will decline by at least 90 percent

Table 5-4. List of Potential 112(k) HAPs

CAS Name
Number

79345 1,1,2,2-Tetrachloroethane
140885 Ethyl acrylate
79005 1,1,2-trichloroethane
106934 Ethylene dibromide

(dibromoethane)
78875 1,2-Dichloropropane (propylene

dichloride)
75218 Ethylene oxide
106990 1,3-Butadiene
107062 Ethylene dichloride

(1,2-dichloroethane)
542756 1,3-Dichloropropene
50000 Formaldehyde
106467 1,4-dichlorobenzene
302012 Hydrazine
75070 Acetaldehyde

Lead compounds
107028 Acrolein

Manganese compounds
79061 Acrylamide

Mercury compounds
107131 Acrylonitrile
74873 Methyl chloride (chloromethane)

Arsenic compounds

CAS Name
Number

75092 Methylene chloride
(dichloromethane)

71432 Benzene
101688 Methylene diphenyl diisocyanate

(MDI)
Beryllium compounds
Nickel compounds

117817 Bis(2-ethylhexyl)phthalate (DEHP)
Polycyclic organic matter

Cadmium compounds
91225 Quinoline
56235 Carbon tetrachloride
100425 Styrene
67663 Chloroform
127184 Tetrachloroethylene

(perchloroethylene)
Chromium compounds

79016 Trichloroethylene
Coke oven emissions

75014 Vinyl chloride
Dioxins/furans

75354 Vinylidene chloride
(1,1-Dichloroethylene)

Figure 5-4. Emissions of 40 potential section 112(k) HAPs by source type (tons/year).
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from 1995 levels; to roughly 6 tons per
year from municipal waste combustors
and 1 ton per year from medical waste
incinerators. In addition, EPA has pro-
posed mercury emission limits for haz-
ardous waste combustors.  Based on
1995 estimates, coal-fired utility boilers
are the largest remaining source cat-
egory at 52 tons per year.  Future mer-
cury emissions from utility boilers
depend on a number of factors includ-
ing the nation’s energy needs, fuel
choices, industry restructuring and
other requirements under the CAA
(e.g., the Acid Rain Program).  A recent
EPA analysis also predicted mercury
emissions will decline at least 11 tons
per year as a result of implementation
of the ambient standards for fine par-
ticulate matter. International efforts to
reduce greenhouse gases will also re-
duce mercury emissions.  The Mercury
Study Report to Congress was com-
pleted in December 1997.

Figure 5-5. Emissions of 40 potential section 112(k) HAPs by urban and rural
classification (tons/year).

The Specific Pollutants Strategy
Section 112(c)(6) of the CAA requires
EPA to identify sources of alkylated
lead compounds, POM, mercury,
hexachlorobenzene, PCBs, 2,3,7,8-tetra-
chlorodibenzo-p-dioxin, and 2,3,7,8-
tetrachlorodibenzofuran, and then to
subject sources accounting for not less
than 90 percent of the aggregate emis-
sions of each pollutant to standards.22

Standards must be developed by EPA
for sources of these HAPs that are not
subject to current standards.  In order
to meet the requirements of section
112(c)(6), EPA compiled national inven-
tories of sources and emissions of each
of the seven HAPs.23

The Urban Area Source Program
Sections 112(c)(3) and 112(k) of the
CAA require EPA to identify categories
and subcategories of area sources of
HAPs in urban areas that pose a threat
to human health.  Specifically, EPA
must identify at least 30 HAPs that
present the greatest threat to urban

populations, and assure that sources
accounting for 90 percent or more of
the aggregate emissions of these 30
HAPs are subject to regulation.  In ad-
dition, a national strategy must be de-
veloped to reduce cancer incidence
attributable to these pollutants by at
least 75 percent.  In order to address the
requirements of sections 112(c)(3) and
112(k), EPA compiled draft air emis-
sions inventories of 40 potential urban
HAPs, as seen in Table 5-4.24

Figures 5-4 and 5-5 present sum-
mary data from the draft urban air
emissions inventory. Figure 5-4 indi-
cates that:  area sources account for 40
percent of emissions of the 40 potential
urban HAPs, mobile sources account
for 37 percent, and point (major)
sources account for 23 percent.  Figure
5-5 shows that urban emissions of the
40 potential HAPs account for 67 per-
cent, and rural emissions account for 33
percent of the 40 potential HAPs.

It is important to note that emissions
estimates do not necessarily reflect po-

Urban
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66.6%

33.4%
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tential health risk from exposure to
these HAPs.  Further analyses will be
performed in conjunction with the de-
velopment of the urban air toxics strat-
egy.  The development of the inventories
for the potential urban pollutants, how-
ever, is a critical element in the regula-
tory strategy to reduce emissions of
HAPs from area sources in urban geo-
graphic areas.

The Utility Air Toxics Study
As mandated by section 112(n)(1)(A) of
the CAA, the Agency is studying HAP
emissions from fossil fuel-fired (coal,
oil, and gas) electric utilities and the
associated hazards to public health.  A
draft utility report identifies 67 HAPs
in the emissions database. The report
predicts that over the next two decades
there will be roughly a 30-percent in-
crease in HAP emissions from coal-fired
utilities and roughly a 50-percent de-
cline in HAP emissions from oil-fired
utilities.  These projections are prima-
rily based on anticipated energy de-
mands and changes in fuel usage but
also account for other factors such as
expected controls.
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lack of information for humans and
inadequate animal evidence, EPA
does not consider ethyl benzene clas-
sifiable as to human carcinogenicity.
Styrene: Exposure to styrene vapors
can cause irritation of eyes, nose,
throat and  respiratory tract in hu-
mans.  Effects on the CNS of humans
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